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Abstract 
This study aims to identify accessible livelihood resources for women, analyze the factors contributing to the 

marginalization of women in accessing livelihood resources, and develop a model for women's involvement in 

sustainable ecosystem management. The research was conducted in the Mahakam River Estuary, East 

Kalimantan. The study employed a mixed-methods approach, incorporating both quantitative and qualitative 

methods. The sample was obtained using purposive random sampling, with a total of 60 women household 

members. Informants included forestry extension officers from Delta Mahakam, female leaders of micro, small, and 

medium enterprises organizations, and women from forest farmer groups in the Mahakam Estuary region. The 

findings indicate that women in Muara Mahakam play a dual role as household managers while also contributing 

to the fisheries sector. However, unequal land distribution and patriarchal norms restrict their formal access to land, 

thereby limiting their autonomy in economic decision-making. Women in the Mahakam Estuary adopt livelihood 

strategies through yard and pond intensification and extensification techniques. Engagement in social networks, 

training, and capital assistance enhances the economic capacity of women in the Mahakam Estuary. Women's 

roles in sustainable ecosystem management in the Mahakam Estuary include utilizing abiotic and biotic 

components to support livelihoods and the economy. Women are also involved in coastal ecosystem conservation 

efforts by planting various types of mangroves. 

Keywords: Woman Livelihood, Sustainable Environment, Mahakam Estuary  

Introduction 
Currently, women are increasingly engaged in public activities, such as economic ones, to 

generate income as their source of livelihood (Arthur-Holmes et al., 2023; Hendratmi et al., 2022). 
However, the growing involvement of women in various fields does not automatically ensure equitable 
access to resources. Women still face economic, social, and other disparities in various sectors (Founou 
et al., 2023; Najam, 2024). These disparities in public sectors can be addressed by enhancing women’s 
roles in various fields, including economics, social affairs, education, and the environment (Bataka, 
2024; Li et al., 2024). Women’s involvement in these fields is expected to contribute to household 
livelihood resilience, both socially and economically. Women engage in diverse activities across both 
domestic and public spheres, spanning household economies, education, and environmental roles, yet 
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they continue to face disparities in access to resources (Begum et al., 2022; Cook et al., 2023; Ekoula 
et al., 2023). Their livelihoods, encompassing social, economic, and household dimensions, are closely 
interwoven with the ecosystems in which they reside (Cameron et al., 2024). Consequently, when 
environmental degradation occurs, women constitute one of the most vulnerable groups, often bearing 
the heaviest burdens of ecological damage (Okere et al., 2024). 

Women play a vital role in agriculture and rural economic development. Gender access to 
agricultural land and its impact on agricultural productivity, as well as gender-based sustainable 
livelihoods, are all integral to rural development policies. Understanding or gaining insights into gender 
access to agricultural land and its long-term sustainability will help address the needs of rural women 
in land acquisition. Women’s access to land remains constrained by patriarchal structures, resulting in 
lower agricultural productivity among women-headed households. Evidence suggests that ensuring 
equitable access to land can enhance productivity and promote sustainable livelihoods (Azumah et al., 
2023; Gebre et al., 2021). To address the challenges faced by women in gender access to agricultural 
land in rural areas, policies are needed to ensure gender equality in access to agricultural land. 

Women strive to sustain their household economies through livelihood strategies by diversifying 
income sources to meet their families' primary and secondary needs (Pattimahu et al., 2023). Livelihood 
strategies reflect the efforts made by communities to achieve an adequate standard of living. These 
strategies are related to how communities manage or combine available livelihood assets, adapt to 
changes, and prioritize actions to maintain or improve their livelihoods. Livelihood strategies for 
households involve utilizing assets and capital options to invest in, sustain, and enhance resources and 
livelihoods (Hahury & Soselisa, 2021). The literature categorizes livelihood strategies into three types, 
survival, consolidation, and accumulation (Saleh, 2014). This framework provides a useful lens for 
explaining the variations in women’s strategies in Muara Mahakam. 

Women across the world continue to face various forms of inequality. Research indicates that 
women in northern Ghana are among the groups most vulnerable to climate change. While livelihood 
diversification can reduce climate vulnerability, it does not address gender-based differences in 
vulnerability. To enhance livelihood diversification amid climate change, climate efforts must focus on 
women, and fundamental gender-based discrimination, such as stereotypes and social biases, must be 
reduced or eliminated (Adzawla & Baumüller, 2021). Climate vulnerability is a global issue affecting the 
ability of populations to meet their needs, highlighting the importance of ensuring the sustainability of 
ecosystems where they live. Global agendas such as the SDGs emphasize the balance between 
meeting human needs and preserving the environment. This principle is particularly relevant for local 
communities, such as women in Muara Mahakam, whose well-being is highly dependent on the 
sustainability of coastal ecosystems. Goals that integrate a combination of socio-ecological policies 
promote both well-being and sustainability (Henderson & Loreau, 2023). Women remain a key group in 
sustainable development, as outlined in the SDGs. However, they face increasing life pressures and 
continue to encounter injustices, particularly from non-physical environments, such as societal 
structures, in accessing livelihoods. 

A sustainable ecosystem is one that, through its normal cycles and disturbances, can maintain the 
diversity of major functional groups, productivity, and the rates of biogeochemical cycles. The 
interconnection of ecosystems within a landscape contributes to sustainability by creating or expanding 
feedback networks beyond individual patches. Sustainability in managed systems can be enhanced by 
maintaining interactive controls that produce negative feedback within ecosystems, as well as 
implementing laws and regulations to establish negative feedback between ecosystems and human 
activities, such as between marine ecosystems and fisheries. Degraded ecosystems can be restored 
through practices that amplify positive feedback, enabling the ecosystem to transition toward a state 
where interactive controls align with desired characteristics. The range of interactive controls governing 
ecosystem traits is limited by environmental factors, thus constraining the extent to which ecosystems 
can be sustainably managed for human purposes (Chapin et al., 1996). 

Social, cultural, and religious rituals, along with natural resources, shape the unique ecosystem of 
the Mahakam River Estuary, guiding the community in maintaining sustainable interactions with their 
environment (Kedhaton & Hastuti, 2023). The beliefs upheld by the Mahakam River Estuary community 
reinforce their resilience and adherence to sustainable ecosystems as a source of livelihood, including 
for women within the society. Women represent a societal group highly committed to environmental 
preservation, striving to ensure that their surroundings remain a sustainable ecosystem that fosters 
positive energy in daily life for their families and communities. Women actively preserve the ecosystem 
by forming groups and social networks, collaborating through mutual assistance to manage the 
environment both during stable periods and under the pressures of household needs. They are acutely 
aware that environmental degradation disproportionately affects them, making them one of the most 
vulnerable groups. Women aim to shield their families from the adverse effects of environmental 
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damage. It is natural that women exhibit a strong inclination to maintain a conducive environment for 
the well-being of their families and surrounding communities. 

Based on the background presented, the research problem focuses on women's livelihood 
strategies and sustainable ecosystems to preserve the environment, as well as the challenges women 
face in maintaining environmental sustainability and achieving adequate livelihoods. Drawing on this 
problem statement, the researcher is interested in conducting a study on women's livelihoods and 
sustainable ecosystems in the Mahakam River Estuary. This research aims to identify the resources 
accessible for women's livelihoods, analyze the marginalization of women in obtaining these resources, 
and explore models of women's involvement in managing sustainable ecosystems. 

 
Methodology 

The research was conducted in the Mahakam River Estuary, East Kalimantan. The Mahakam 
Estuary forms a delta consisting of islands created by sedimentation processes. This study employed 
a mixed-methods approach combining quantitative and qualitative techniques. The quantitative 
component was conducted through a structured survey involving 60 women from forest farmer 
households in the Mahakam Estuary. The survey collected data on women’s socioeconomic conditions, 
livelihood assets, and their participation in fisheries-related economic activities. The qualitative 
component involved semi-structured interviews and field observations to explore women’s access to 
livelihood resources, factors contributing to their marginalization, and their involvement in sustainable 
ecosystem management. 

The qualitative informants were selected purposively based on their knowledge and involvement 
in local livelihood and ecosystem management programs. The informants consisted of forestry 
extension officers from the Mahakam Delta region, leaders of local Micro, Small, and Medium 
Enterprises organizations, and women leaders from forest farmer groups in the Mahakam Estuary. 
These informants were selected due to their active roles in community development, fisheries activities, 
and ecosystem conservation programs in the area. The survey respondents were selected using 
purposive sampling. A total of 60 women from forest farmer households in the Mahakam Estuary were 
chosen as respondents. These participants were selected because they are actively involved in 
fisheries-related livelihood activities such as aquaculture production, fish processing, and small-scale 
trading. 

 

 
 

Figure 1. Administrative Map of The Mahakam Estuary 
 
Data collection in this study employed surveys to ensure that the obtained data could generalize 

the population without significant discrepancies. Structured individual interviews were conducted to 
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gather primary data using pre-prepared instruments. Non-participant observation was used to directly 
observe and review the research objects. Questionnaires were designed by creating written questions 
directed at respondents. Documentation involved collecting data through documents relevant to the 
study. 

To analyze women’s livelihood strategies in Muara Mahakam, this study integrates two main 
theoretical foundations. The Sustainable Livelihoods Framework (SLF) serves as the basis for 
analyzing the five assets/capitals (natural, human, social, financial, and physical), as well as the 
vulnerability context, structures, and processes that shape livelihood strategies, which are measured 
and assessed as livelihood assets (Nasrnia & Ashktorab, 2021). This framework provides a lens for 
mapping how these assets are possessed and mobilized by households (Scoones, 1998). In addition, 
the Gender and Development (GAD) perspective emphasizes that gender-based power relations 
influence access to, control over, and benefits derived from resources. In practice, this implies that intra-
group variations (e.g., age, education, and land ownership) determine women’s capacity to participate 
in fisheries value chains and to access development interventions (Rice et al., 2024). The integration 
of SLF and GAD allows not only for a descriptive account of the assets held by women but also for an 
interpretation of how structural gender factors shape the distribution of assets and their adaptive 
strategies. These measurements are then stratified according to three demographic/structural variables 
age, education level, and land ownership status to uncover intra-group differences in asset ownership 
and livelihood strategies. Data were analyzed using descriptive cross-tabulation and qualitative 
triangulation. 

Qualitative data collected through questionnaires were analyzed using descriptive quantitative 
methods, with frequency tables applied to variables such as the socio-economic conditions of women 
and women's livelihood strategies in Mahakam Estuary. For qualitative analysis, data validation was 
conducted using triangulation techniques, including sources, theories, and methods. Then, this data 
was analyzed to find results that could be used to figure out what resources are available for women, 
what makes women feel left out, and how women can help make Mahakam Estuary's ecosystems more 
sustainable. Qualitative analysis was also used to look at the underlying meanings of women's 
situations and ways of making a living, like how they meet their basic needs, own land, and have debts. 
This research was conducted from May to December 2024. 
 
Results and Discussion 
Results 

The Mahakam Estuary is predominantly a delta region (Anwar & Subagiyo, 2021). The Mahakam 
Estuary falls under Kutai Kartanegara Regency (Anwar et al., 2021). The estuary spans five subdistricts: 
Muara Badak, Anggana, Muara Jawa, and the coastal areas of Sanga-sanga and several of Palaran 
area (Kedhaton & Hastuti, 2023). The local community largely utilizes the ecosystem for aquaculture 
and mangrove cultivation (Setiawan et al., 2015). Aquaculture and mangrove farming are prevalent in 
the coastal areas of Muara Badak, Muara Jawa Ilir, and Anggana, whereas mining, trade, and service 
activities dominate in Palaran and Sanga-sanga. Field observations reveal that the population in the 
Mahakam Estuary is mainly comprised of Bugis, Banjar, Kutai, and Javanese ethnic groups, with no 
single culture overwhelmingly dominating daily life. 

The Mahakam Estuary offers abundant natural resources for the livelihood of its communities 
(Hutami et al., 2020; Syah et al., 2024; Wahyuni et al., 2020). The Mahakam River remains the primary 
water source for the local population, providing drinking water processed by the Regional Drinking 
Water Company (Agustianto et al., 2021). Apart from water, materials transported by the Mahakam 
River serve as essential building materials. The river is also rich in diverse freshwater fisheries, as the 
estuarine currents create an ideal environment for catching various fish species. Freshwater fish 
commodities are vital as a source of food and livelihood for the community. The Mahakam Estuary also 
contains significant oil and gas potential. Oil and natural gas extraction has been widespread along the 
coastal areas of East Kalimantan, with operations spread across much of the region’s coasts and seas 
(Anwar & Subagiyo, 2021). 

As the largest coastal ecosystem in East Kalimantan, the Mahakam Delta spans approximately 
1,500 km², comprising mangrove areas distributed across 92 islands (delta) and the mainland mangrove 
regions of Kalimantan (Hutami et al., 2020). The Mahakam Delta is predominantly covered by forest 
vegetation, including freshwater forests and mangroves, which are spread throughout the delta area 
(Sodikin et al., 2021). The natural forest cover of the Mahakam Delta is primarily dominated by Nypa 
fruticans followed by other mangrove species such as Avicennia spp and Rhizophora spp (Sodikin et 
al., 2021; Wahyuni et al., 2020). Ecologically, mangrove ecosystems play a crucial role as breeding, 
spawning, and feeding grounds for various marine species (Jolpano et al., 2023). 
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The Mahakam Delta ecosystem boasts exceptionally high biological productivity and receives a 
supply of organic material as potential nutrients from upland areas via the 980 km-long Mahakam River. 
Consequently, this ecosystem holds significant fisheries resources, including fish, shrimp, and crabs. 
The primary livelihoods of the community in the Mahakam Delta are farming shrimp ponds and fishing. 
This indicates a relatively low reliance on forest resources. Shrimp ponds and fish constitute the main 
sources of income for the Mahakam Delta community (Hutami et al., 2020). Ponds are typically 
constructed extensively, as vast areas of mangrove forest are still available. Traditional extensive 
shrimp pond cultivation involves deliberately stocking juvenile tiger shrimp and milkfish alongside filling 
the ponds with river or seawater, allowing other marine species to enter and grow alongside the 
intentionally farmed species. This practice results in a mix of shrimp and fish species in the ponds, 
which are later harvested together (Wahyuni et al., 2020). 

 

Table 1. Number of Fishing Households (Capture Fisheries and Aquaculture) in the Mahakam 

Estuary Region 

Subdistrict Aquaculture Capture Fisheries 

 
Pond Tank Fish Cage 

Marine 
Fisheries 

Inland Waters 

Muara Jawa 1.418 75 - 1.342 75 
Anggana 2.196 45 - 1.797 79 
Muara Badak 1.475 270 - 1.689 - 
Palaran - 254 - 6.075 638 
Sanga-sanga 725 - 21 726 134 

Source: BPS-Statistic of Kalimantan Timur Province, 2024 

There are ponds in the Mahakam Delta that aren't planted with anything and ponds that are planted 

with Rhizophora sp. This type of vegetation is a result of efforts to restore mangroves in the Mahakam 

Delta since 2002 (Rizal & Jailani, 2022). Women in Mahakam Estuary have open access to fisheries 

resources. Districts like Muara Jawa and Anggana have a high number of households involved in 

aquaculture, such as fish and shrimp farming, as shown in Table 3. The primary livelihoods of the 

coastal communities in Anggana District include fish and shrimp farming and fishing (Zuraida et al., 

2020). Muara Jawa has 1,418 households engaged in pond farming, while Anggana accounts for 2,196 

households. 

Table 2. Capture and Aquaculture Fisheries Production in the Mahakam Estuary 

Subdistrict Pond (ton) Tank (ton) 
Fish Cage 

(ton) 

Marine 
Fisheries 

(ton) 

Inland Waters 
(ton) 

Muara Jawa 19.062 44,05 152,47 11.950,2 47,1 
Anggana 11.899,32 94,90 86 13.127 164,8 
Muara Badak 19.349,77 138,50 - 12.502 - 
Palaran - 140 - - - 
Sanga-sanga - 39,60 29,10 1.495,4 29,6 

Source: BPS-Statistic of Kalimantan Timur Province, 2024 

Aquaculture in Muara Badak Subdistrict produced 848.9 tons in 2020. According to the Muara 

Badak Subdistrict in Figures 2020 report, 925 households in Salo Palai Village, Muara Badak 

Subdistrict, engage in aquaculture, indicating that most residents are involved in the fisheries sector 

through aquaculture activities. The types of fisheries commodities developed by fish farmers include 

milkfish (Chanos chanos F.), giant tiger prawns (Penaeus monodon), and mangrove crabs (Scylla 

serrata) (Nawari & Purnamasari, 2023). 

Socio-Economic Conditions of Women in Mahakam Estuary 
Based on research findings, most women in the Mahakam Estuary area have not pursued higher 

education, with most being secondary school graduates. The ages of women involved in the study 
range from 18 to 65 years. As family members, women in Mahakam Estuary play dual roles as 
housewives and active contributors to the fisheries sector. Women frequently engage in aquaculture 
activities in the region. They assist their husbands in managing ponds, processing aquaculture 
products, and selling pond products, thereby demonstrating their significant involvement in the family 
economy. Despite having relatively low levels of education, women in Mahakam Estuary have adapted 
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well and play vital roles in the aquaculture sector, showcasing their resilience and contribution to 
household livelihoods. 

 

   

(a)                                                                        (b) 
Graph 1. (a) Woman’s Education in the Mahakam Estuary (b) Women's Employment in the Mahakam 

Estuary 

The high percentage of women who completed high school indicates an awareness of the 
importance of secondary education, even though access to higher education remains very limited. This 
reflects challenges in accessibility and economic factors that limit the ability to pursue further education. 
Dominance in the role of housewives indicates that most women in Mahakam Estuary focus on 
domestic responsibilities, which may limit their participation in formal economic activities.  

The low percentage of women involved in the formal sector, such as private companies and civil 
service positions, shows limited access to more stable jobs with fixed salaries. Most women in the 
coastal areas of Mahakam Estuary own shrimp farmland, which serves as their primary livelihood 
source. These shrimp farms are generally used for cultivating fish, shrimp, crabs, and shellfish, which 
are key commodities in the Mahakam Estuary region (Syah et al., 2024). This aligns with the livelihoods 
of the community in the Muara region, particularly in the Delta Mahakam, where shrimp farming and 
fishing are dominant (Wahyuni et al., 2020). 

 

 

Figure 2. Fish and Shrimp Farming in the Mahakam Estuary using Silvofishery 

The ownership of fish farms strengthens the social position of women in the community. Women 

are not only responsible for managing households but also contribute to the local economy. This 

demonstrates that women in Mahakam Estuary play a dual role, both in the domestic and public sector 

(Norhadi, 2019). Women in Mahakam Estuary manage fish farms through land ownership, typically 

between 1 to 5 hectares, which allows them to run independent fish farming businesses and earn a 

stable income. For women who do not own land, they can still participate through a leasing system. 

This system enables women to work and earn income, albeit with lower initial capital. 
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Graph 2. Land Ownership Conditions of Women in the Mahakam Estuary 

Based on the data presented in the table, women in the Mahakam Estuary have limited access to 
agricultural land, with aquaculture pond dominating land ownership. The limited land area suggests 
challenges in terms of economic scale and productivity, which likely affect their income and economic 
well-being. This underscores the importance of support, such as training, access to capital, and 
technology, to maximize the economic potential of the land they own. 

The socio-economic condition of women in the Mahakam Estuary is also influenced by how land 
is controlled. With most land being privately owned, women enjoy stability and security in managing 
their businesses. However, a significant gap in land ownership status is evident in this region, with some 
individuals possessing more than 100 hectares of land. In contrast, the majority of women own no land, 
making rental arrangements the primary means of accessing productive land, which continues to reflect 
their dependence on others.  

This reflects the complex economic dynamics where women must manage limited resources while 
seeking ways to enhance their income and well-being through the optimization of available land. 
Nevertheless, income is also affected by factors such as weather, market prices, and the condition of 
the farms themselves. Unpredictable seasons can impact earnings, but stable income shows that 
fisheries sector remains a promising business option for women in Mahakam Estuary. 

Most of the land ownership by women in Mahakam Estuary is under the name of the head of the 
household, typically their husband, even though women contribute significantly to the fisheries sector.  
Women’s limited access to land in Muara Mahakam is not merely an individual issue but is rooted in 
structural mechanisms that position them in subordinate roles. Inheritance systems, still dominated by 
patriarchal norms in which land is more frequently transferred to sons, have left many women landless 
despite their active engagement in productive activities. Gender bias in agrarian regulations and village-
level policies further reinforces this condition, as land ownership documents are typically registered 
under men as household heads. This situation effectively excludes women from opportunities to access 
formal credit or government assistance programs that require proof of asset ownership (Girma, 2021; 
Montcho et al., 2023).  

 
Economic Livelihoods of Women in Mahakam Estuary 

Women in the Mahakam Estuary region play a crucial role in the fishing sector, particularly in fish 
and shrimp farming. They are involved in various stages of farm management, from feeding fish to 
processing the fishery products. In addition, women also contribute to the sale of derivative products 
from wild-caught fish, such as salted fish, fish crackers, and shrimp paste. This involvement not only 
enhances the productivity of the shrimp farms but also creates job opportunities, increases household 
income, and demonstrates the strategic role of women in supporting the sustainability of the fisheries 
sector in Mahakam Estuary. 
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Graph 3. Women's Role in Fisheries Activities by Land Ownership in the Mahakam Estuary 
 
The table illustrates that women’s economic activities in fisheries management in Muara Mahakam 

vary considerably according to the size of land ownership. The first steps in the fisheries production 
cycle are not the main things that women in this area do every day. Women are involved in the 
maintenance phase of fisheries production (stock fish or shrimp seeds, buy, and provide feed), which 
is very important for determining the quality and quantity of the harvest. The most prominent economic 
activities among landless women include their contributions to selling or processing harvested products. 
These activities directly influence household income. The role of women within households is 
considered highly strategic in increasing household income, making it a critical indicator of family 
welfare improvement (Permaisari et al., 2022).  
1. Mastery of Natural Capital 

The mastery of natural capital among women in the Mahakam Estuary encompasses several 
critical aspects forming the foundation of their economic activities. One of the primary aspects is land 
ownership, particularly fishponds, which serve as the main source of livelihood. Some women adopt 
the silvofishery model, where the edges of their fishponds are planted with mangroves, enhancing pond 
productivity while supporting mangrove ecosystem conservation (Hardi et al., 2023). However, due to 
limited labor and financial resources, others are unable to implement such changes in their 
management practices effectively. As a result, they tend to rely on high shrimp and fish prices rather 
than improving production yields (BBPSILH, 2017). 

 

 
Graph 4. Women’s Natural Capital Control by Land Ownership in the Mahakam Estuary 

 
The data indicate that the larger the area of land controlled, the greater the capacity of women to 

manage the productivity of their fishponds. Land ownership constitutes a key factor in securing natural 
capital. Women without land face significant limitations, particularly in terms of land tenure and land 
productivity, as their access to resources is restricted to rental arrangements or employment in 
fishponds owned by others. Nonetheless, this group maintains a limited degree of involvement in water 
resources and environmental services. Women in the Mahakam Estuary make use of the ecosystem 
services provided by the surrounding natural environment. Rivers serve as critical transportation routes 
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for distributing products to nearby markets, while the estuaries supply various natural resources such 
as fish, shrimp, and crab seeds and provide a habitat for mangroves that support the overall pond 
ecosystem. 
2. Mastery of Human Capital 

The mastery of human capital among women in Mahakam Estuary encompasses aspects such as 
health, experience, knowledge, and skills in product processing, packaging, and marketing acquired 
through innovation. Women’s ability to manage various aspects of production and marketing of fishery 
products demonstrates high adaptability and optimal utilization of available resources. 

 

 
 

Graph 5. Women’s Human Capital Control by Age in the Mahakam Estuary 
 
Women in early adulthood demonstrate better levels of health and education compared to older 

age groups. The productive phase of women aged 31–45 years is characterized by stronger health, 
experience, knowledge, and skills. In contrast, older women face challenges related to declining health 
and physical strength, which in turn affects their capacity to participate in economic activities. 

 

     
(a)                                                                            (b) 

Picture 3. (a) Mangrove Ecosystem Rehabilitation Training (b) Processed Fishery Products by 
Women in the Mahakam Estuary 

 
Women in Mahakam Estuary frequently participate in training sessions organized by various 

governmental agencies such as the Delta Mahakam Marine and Fisheries Office, the Delta Mahakam 
Forest Management Unit, and Indonesia’s Peatland and Mangrove Restoration Agency. These training 
programs cover topics directly relevant to their economic activities, including aquaculture techniques, 
processing of fishery products, planting and maintenance of forest yields, and strategies for product 
marketing. Through these sessions, women gain new knowledge and skills that enhance the 
productivity and efficiency of their businesses. This support bolsters women’s capacity to innovate and 
contribute significantly to the local economy, despite their generally limited formal education 
background (Amalia et al., 2023). 
3. Mastery of Fisheries and Forestry Capital 

Women in the Mahakam region play significant roles in fisheries capital, engaging in various 
aspects of production, such as feeding, processing, and selling fishery products from aquaculture and 
capture fisheries. Moreover, they actively participate in extension services and training related to fish 
farming, fishery product processing, packaging, and marketing. 
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Graph 6. Women’s Fishery Capital Control by Education in the Mahakam Estuary 

 
Women with elementary and junior secondary educational backgrounds constitute the largest 

proportion across nearly all aspects, including access to business capital, fish seed, aquaculture 
equipment, feed, and pond maintenance activities. This reflects the predominance of women with lower 
educational attainment who are actively engaged in the fisheries sector. This pattern arises from the 
tendency of women with higher education levels to seek employment in the private and formal sectors, 
which are less dependent on natural conditions and provide more stable income. The limited 
involvement of highly educated women in the fisheries sector presents a particular challenge for 
fostering innovation, promoting technology adoption, and developing strategies to reduce dependence 
on natural resources. 

Fish resources in the Mahakam region are predominantly sourced naturally from the sea before 
being transferred to aquaculture ponds for farming. The financial and material support provided to 
women in the Mahakam Estuary, whether by government or private institutions, plays a significant role 
in enhancing their fisheries management capacity. This assistance includes the provision of fish 
seedlings, tools for processing fishery byproducts, and funding for fisheries management activities.  

Some women in the Mahakam Estuary have access to forestry capital. This is evident in the 
practice of silvofishery, which integrates aquaculture with mangrove planting, offering both ecological 
and economic benefits (Setiawan et al., 2015). Women play crucial roles in this system, particularly in 
crafting protective stakes for mangrove seedlings before transplantation. Women also actively engage 
in processing and marketing mangrove-derived products. These include syrups, decorative items, and 
various mangrove-based food products with high economic value. 

4. Mastery of Financial Capital 
Women in the Mahakam Estuary actively participate in diverse economic sectors such as fisheries, 

agriculture, and micro-enterprises. Their income stems not only from production and sales activities but 
also from independently managed side businesses. Moreover, they are deeply involved in household 
expenditure management, including budget planning and cost control for daily living expenses. This 
financial acumen underpins household stability and sustains long-term economic security. 

 
Graph 7. Women’s Financial Capital Control by Land Ownership in the Mahakam Estuary 

In terms of financial capital, women with larger landholdings demonstrate greater capacity to set 
aside savings compared to those with smaller plots. This pattern can be explained by the higher 
operational costs required to manage medium-scale aquaculture systems, including greater 
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expenditures on feed, seed, equipment, and labor. By contrast, landless women tend to face significant 
limitations in accumulating financial assets. 

Financial assistance received by Mahakam women from various institutions, both governmental 
and private, plays a crucial role in strengthening their financial capital. This support may take the form 
of startup funds for creating businesses or equipment for fisheries and product processing. These 
assistance programs aim to enhance women's economic capacities and reduce dependency on a single 
income source. 
5. Mastery of Physical Capital 

Women’s physical capital in the Muara Mahakam region encompasses infrastructure, work 
equipment, and accessibility that support their economic and social activities. Infrastructure such as 
fisheries and agricultural processing equipment is essential for improving work efficiency and 
productivity. Adequate tools allow women to process and market products with higher quality, enabling 
them to compete in both local and regional markets. Additionally, the availability of supporting facilities 
such as storage warehouses and training centers contributes significantly to improving women's skills 
and knowledge in managing their businesses. These resources help create sustainable economic 
opportunities while fostering self-reliance and long-term development for women in the region. 

 

 
Graph 8. Women’s Physical Capital Control by Land Ownership in the Mahakam Estuary 

 
These findings confirm that land ownership has a strong influence on the level of physical capital 

possession. The larger the landholding, the greater the capacity of women to utilize infrastructure, work 
equipment, and transportation facilities. Conversely, landless groups face limitations in production tools 
and accessibility. Restricted access to transportation has the potential to reduce their competitiveness 
in distributing fishery products to markets. Transport tools such as speedboats and motorized boats are 
the main means of mobility in the Mahakam River delta region, which is characterized by vast water 
areas and large river channels. Speedboats and motorized boats not only facilitate the transportation 
of fisheries and agricultural products, but they also provide faster and more efficient access to markets 
and other economic activity centers. 
6. Social Capital Control 

The ownership of social capital by women in the Mahakam region is reflected through their active 
involvement in various organizations, such as Forest Farmers Groups and Micro, Small, and Medium 
Enterprises organizations. The findings on women’s social capital in Muara Mahakam reveal varying 
patterns when examined across different educational levels. 
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Graph 9. Women’s Social Capital Control by Education in the Mahakam Estuary 

Women with basic education dominate nearly all aspects of social capital. Those with lower 
educational attainment tend to be more embedded in local social structures and more actively engaged 
in community solidarity. This occurs because they have greater economic dependence on social 
networks, whether for accessing capital, information, or support in fisheries enterprise management. 
Social capital thus functions as a compensation for the limited human capital (formal education) 
possessed by this group. The lower the level of formal educational assets held by women, the higher 
their tendency to mobilize social networks as a survival strategy. This is consistent with previous 
studies, which argue that close relationships and extensive social networks serve as social capital that 
enables women to manage businesses more effectively and contribute to broader community 
development (Baiduri & Harahap, 2024). From a GAD perspective, this pattern indicates that patriarchal 
structures limiting formal access compel women to rely on social networks as a survival strategy 
(Cookson et al., 2023). 

 
Woman’s Livelihood Strategies and Involvement in Sustainable Ecosystems 

The livelihood strategies of women in Mahakam Estuary include intensification and extensification 
approaches to optimize the use of available land. Some women utilize yard spaces to grow vegetables. 
The extensification strategy is applied using shrimp pond land for mangrove planting in a silvofishery 
for improving shrimp pond productivity and environmental sustainability. Economic activities are 
diversified through involvement in fisheries, small-scale trade, and transportation services. Many 
women operate microenterprises selling staple goods and processed foods, leveraging local social 
networks and boat transport to access broader markets. Women in the Mahakam Estuary do not 
migrate elsewhere for livelihood opportunities. Instead, they prefer to focus on fisheries and maximize 
the use of local resources in Mahakam Estuary as their primary livelihood. 

Survival strategies emphasize prudent financial management, including income diversification and 
efficient household budgeting. Women actively participate in both productive and reproductive spheres, 
maintaining household stability while engaging in economic and natural resource management. Access 
to institutional support, such as capital, equipment, and technical training from government and private 
sectors, plays a crucial role in enhancing women’s entrepreneurial capacity, particularly in the 
development of value-added fishery products through micro, small, and medium enterprises. Consistent 
with Simarmata et al., (2023), the diversification strategies of women in Mahakam demonstrate that 
livelihood sustainability is determined not only by access to natural capital but also by institutional 
support that facilitates the development of microenterprises and strengthens women’s collective roles. 

The accumulation strategy employed by women in Mahakam Estuary focuses on increasing 
income through the development of processed fisheries products from ponds and wild catch through 
micro, small, and medium enterprises. These businesses aim to make more effective and sustainable 
use of local fishery resources. Distributing processed products to various regions not only boosts 
women's income but also broadens the market for local products. Investments and business expansion 
by women in the Mahakam Estuary focus on adding innovative derivative products from fishery ponds 
and wild catch that have high market value. They take strategic steps in developing product variations, 
such as processing fishery products into value-added goods like processed foods, decorations, or even 
eco-friendly products. Women in Mahakam Estuary are also engaged in converting estuary land into 
shrimp ponds. This land conversion leads to the destruction of natural mangrove ecosystems that 
should protect coastal areas from erosion and saltwater intrusion if carried out without a sustainable 
environmental approach. 

Women in the Mahakam Estuary use the land, water, climate, and topography as part of their daily 
lives and as main resources for shrimp farming and wild catch fisheries. They make the best use of 
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shrimp pond land for fish farming and other fishery products, and they also use the climate and 
topography to keep their environment productive. Sunlight is creatively utilized for various purposes, 
including drying fish catches to produce products like salted fish and fish crackers. The use of solar 
energy as an alternative to electricity is also an important solution in the region, particularly in areas not 
connected to the formal power grid. Women in Mahakam Estuary integrate simple technologies into 
their daily activities, demonstrating adaptability to an unstable environment. Efforts to maintain local 
wisdom and integrate innovation into daily practices not only preserve natural resources but also 
enhance the quality of life and the economic resilience of women’s communities in Mahakam Estuary. 

Women in Mahakam Estuary rely on various biotic components for their livelihoods. The marine 
fauna utilized includes a variety of fish species such as milkfish, snapper, kipper, tilapia, tiger prawns, 
white shrimp, spotted shrimp, and mangrove crabs. The estuarine flora also plays a vital role for women 
in the Mahakam Estuary. Women in the Mahakam Estuary utilize mangroves, such as Rhizophora, 
Avicennia, Bruguiera, Ceriops, and Nypa as raw materials for various derivative products, such as 
syrup, decorative items, and natural fabric dyes. The sustainable use of these biotic components 
reflects local wisdom in responsibly utilizing natural resources. Women in Mahakam Estuary not only 
maintain the local ecological balance but also contribute to the economic and social sustainability of 
their communities. The development of sustainable fisheries and other economic activities ensures the 
availability of resources for future generations while preserving the rich and diverse environmental 
heritage of the region. This can be understood as a form of asset-based adaptation, in which the 
utilization and preservation of natural capital are carried out simultaneously to ensure livelihood 
sustainability (Scoones, 1998). 

The use of social facilities for the livelihoods of women in the Mahakam Estuary includes access 
to education and health services. Schools and health centers are essential for supporting the 
development and well-being of women in this community. The utilization of economic and cultural 
facilities such as markets, money transfer services, and art training has become the center of main 
trade activities and the development of local traditions. 

These strategies represent the livelihood outcomes resulting from the interaction of the five 
livelihood capitals available to women in Muara Mahakam in SLF framework (Scoones, 1998). The 
processes of intensification, diversification, and accumulation illustrate how constraints in one form of 
capital (e.g., limited land ownership) can be compensated through the optimization of social capital or 
innovations derived from human capital. Women’s livelihood strategies are not static but adaptive to 
vulnerability contexts such as fluctuations in fish prices, mangrove degradation, and limited market 
access.  

These strategies also reflect distinctive gendered roles from GAD perspective, with women being 
more dominant in downstream activities (processing, marketing, and product diversification) than in 
upstream roles (pond ownership). Although women are rarely registered as formal landowners, they 
play a strategic role in sustaining household economic resilience and maintaining ecosystem balance 
through community-based conservation practices. Women’s livelihood strategies in Muara Mahakam 
thus function not only as survival mechanisms but also as tangible contributions to coastal ecosystem 
sustainability and community development (Rice et al., 2024). 

 
Discussion 
Resources Accessible for Women’s Livelihoods 

This study reveals that women in the Muara Mahakam Estuary play a crucial role in natural 
resource management, particularly in the aquaculture and forest conservation sectors. Consistent with 
research conducted on Fijian women (Thomas et al., 2021), women engage in fishing across a broader 
range of habitats (from inland rivers to open seas) and catch more species than previously described. 
Many women also operate boats and fish alongside men (Macusi et al., 2023). The participation of 
Muara Mahakam women in mangrove ecosystem protection and rehabilitation efforts also enhances 
the sustainability of coastal ecosystem resources. Women's involvement in forest management 
institutions, including village conservation forums, community forums, community patrol groups, and 
joint management committees, has increased their awareness and understanding of government 
regulations on forest conservation, expanded their social networks, and created opportunities for 
involvement in alternative income-generating activities (Begum et al., 2022; Rashid & Sultana, 2025). 

Women in the Mahakam Estuary rely on various livelihood assets, including land ownership, 
fisheries resources, social networks, and financial support. Access to pond land plays a particularly 
important role in shaping women's economic activities in fisheries production. These findings indicate 
that the greater the livelihood assets (particularly land ownership), the broader the range of activities 
that can be undertaken, spanning from initial production stages to marketing. Conversely, landless 
women tend to concentrate on downstream activities, such as sales and processing, as survival 
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strategies. This evidence aligns with the Sustainable Livelihoods Framework (SLF), which emphasizes 
that household survival strategies are strongly shaped by the assets they possess, including human 
capital, natural resources, physical assets, financial capital, and social capital. A household’s survival 
strategies are greatly influenced by the livelihood assets they possess, including human capital, natural 
resources, physical assets, financial capital, and social capital. The more assets a household controls, 
the more diverse the survival strategies they can adopt. Conversely, when livelihood assets are limited, 
survival strategies tend to be simpler and more basic (Putri et al., 2024). 

From the SLF perspective, access to natural capital is not merely a matter of physical assets but 
also influences the capacity for reinvestment, the adoption of sustainable practices (e.g., silvofishery), 
and resilience to market fluctuations. These differences must also be interpreted through the GAD lens: 
gendered structures that restrict women’s land rights have direct implications for their vulnerability and 
adaptive strategies. 

 
Marginalization of Women in Accessing Resources 

Nevertheless, the level of women's representation in Muara Mahakam’s economic activities 
remains lower than that of men. Women's participation in decision-making and asset management 
remains limited (Choo, 2023; Rashid & Sultana, 2025). Women often lack authority over land and 
resource ownership (Begum et al., 2022; Rietveld et al., 2020). Women’s land ownership rights are 
strongly associated with better outcomes for female-headed farming households (Montcho et al., 2023). 
In the context of patriarchal societies, women are often marginalized and lack adequate control over 
the proceeds of their labor, affecting their economic and social well-being. Women are frequently 
unrecognized in existing policies and management systems (Choo, 2023). 

Limited access to education is a major factor hindering women's participation in economic 
activities. This study finds that many women in the Muara Mahakam Estuary have only attained basic 
education, impacting their ability to access information and training necessary for skill enhancement. 
The lack of formal education also contributes to women’s low motivation to engage in activities outside 
the household (Chimerah, 2018). Elements such as land size, education, training, and improved 
awareness of women's land rights significantly contribute to higher income levels (Montcho et al., 2023; 
Tritsch & Le Tourneau, 2016). Women with lower levels of education require more accessible, locally 
based skills training interventions to enhance their human capital without relying solely on long-term 
formal education. These differences must also be interpreted through the Gender and Development 
(GAD) perspective, as gendered structures that restrict women’s land rights have direct implications for 
their vulnerability and adaptive strategies. This condition reflects broader structural inequalities that limit 
women's access to productive resources in coastal communities. 

 
Women’s Involvement in Sustainable Ecosystem Management 

Social and cultural norms that perceive women as less capable need to be transformed by 
encouraging their active participation in resource management (Akinola, 2018). Formally recognizing 
and acknowledging women's roles in fisheries management highlights their frequently overlooked 
contributions (Thomas et al., 2021), which in turn supports the sustainability of natural resources 
(Macusi et al., 2023). Their active participation, both individually and collectively, is crucial in driving 
and mobilizing collective action to protect resources in the Muara Mahakam region. This is in line with 
the findings of Rice et al., (2024), which show that gender-based power relations in natural resource 
governance limit women’s substantive participation in decision-making, thereby deepening their cycle 
of marginalization. 

The empirical patterns found in Muara Mahakam align with regional and international findings on 
gender-based livelihood strategies, climate adaptation, and community-based ecosystem 
management. In Southeast Asia, women generally occupy important roles in post-harvest processing, 
local marketing, and mangrove-based enterprises, yet their representation in formal decision-making 
and control over resources remains limited, as documented in FAO reports and regional syntheses on 
women’s roles in small-scale fisheries and aquaculture (Kusakabe & Thongprasert, 2022). 

In the Philippines, for instance, community-based mangrove management initiatives in Hinatuan 
Bay demonstrate that women’s groups have been able to drive successful restoration, monitoring, and 
advocacy efforts, although they continue to face limitations in ownership and policy influence (Damastuti 
et al., 2022). This condition parallels the practical leadership of Mahakam women in silvofishery and 
the development of mangrove-derived products. 

 
Study Limitations 

This study, however, has several limitations. The analysis is based on a relatively small sample, 
meaning that the findings cannot yet be generalized to a broader population. Nevertheless, the stratified 
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approach employed, along with the integration of the Sustainable Livelihoods Framework dan Gender 
and Development theory, provides valuable insights into intra-group dynamics in women’s livelihood 
strategies in Muara Mahakam.  

The qualitative approach used with the informants uncovered implicit meanings that enriched the 
depth of this study’s findings. For future research, these limitations could be addressed by expanding 
the sample size and diversity, covering more varied socio-economic backgrounds and geographical 
areas. 

 
Conclusion and Suggestions 
Conclusion 

Women in Muara Mahakam play a dual role as household managers and key actors in the fisheries 
sector. They have access to various natural resources. However, unequal land distribution and 
patriarchal norms limit women’s formal access to land, credit, and government assistance, thereby 
restricting their economic decision-making autonomy. At the same time, women support household 
economies and sustain the fisheries sector through the control of various forms of capital such us 
natural, human, fisheries-forestry, financial, physical, and social. 

Their livelihood strategies include land intensification, such as cultivating vegetables in household 
yards and optimizing fishponds for consumption and sale. Extensification through silvofishery practices 
that integrate aquaculture with mangrove planting. Women also engage in water transportation services 
and essential goods trade. Support from social networks, government, and private sectors, through 
training and capital assistance, has strengthened women’s economic capacity, particularly in fisheries 
and mangrove cultivation. 

In sustainable ecosystem management, women utilize both abiotic and biotic components, 
managing pond areas, using sunlight for drying fish, and processing fishery by-products. They also 
contribute to coastal conservation by planting mangroves and utilizing marine and forest resources for 
food and value-added products, reinforcing their dual roles in ecological stewardship and local 
economic development. 

 
Suggestion 

These recommendations underscore the need for more targeted and practically implementable 
policies. One crucial step is integrating aquaculture training programs with gender-responsive 
microfinance schemes, so that women with lower levels of education and those without land ownership 
can still access technical skills as well as financial support to develop their enterprises. In addition, the 
provision of gender-responsive credit schemes, accompanied by the establishment of women-led 
cooperatives, can strengthen their bargaining position within fisheries value chains and broaden their 
access to markets. Land tenure policy reforms also need to be reinforced through mechanisms such as 
land certification under women’s names, equitable inheritance, and land redistribution quotas for 
women, thereby minimizing gender gaps in access to natural capital. Furthermore, it is important to 
ensure women’s formal representation in fisheries, forestry, and environmental governance, for 
example by setting membership quotas in fishers’ associations, mangrove committees, and village 
conservation forums. At the same time, empowerment programs should support the diversification of 
sustainable resource-based enterprises, including the development of fishery processed products and 
mangrove-derived goods, so that women’s economic sustainability progresses in tandem with coastal 
ecosystem conservation. 
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